households of people living with HIV/AIDS (PLWHA). Little research has focused on food insecurity among PLWHA in India. The purpose of this study was to identify the prevalence of and factors relating to food security in households of PLWHA in the Siliguri subdivision of Darjeeling, West Bengal, India.
INTRODUCTION
The World Food Summit in 1996 defined food security as the status where "all people at all times have access to sufficient, safe, nutritious food to maintain a healthy and active life" [1] . Food security is built on the three pillars of food availability, access, and utilisation. Whether households receive enough food, its distribution within the household, and whether that food fulfils the nutritional needs of all household members are factors of food security clearly linked to health [1] .
Household Food Security Among PLWHA in Siliguri
With rising infection rates [2] , particularly in resource-poor countries, the pandemic of human immunodeficiency virus (HIV)/acquired immunodeficiency syndrome (AIDS) has started to have a significant impact on food security and nutrition, which may create a deadly cycle of illness and nutritional deprivation [3] . HIV/AIDS typically strikes people between 15 and 50 years old-the bulk of the labour force [4] . It undermines the ability of individuals and households to feed and care for themselves, leading to food insecurity. This, again, leads to malnutrition, which can aggravate HIV and accelerate the development of AIDS. The households of people living with HIV/AIDS (PLWHA) are thus highly vulnerable with regard to food and livelihood insecurities.
Exploring this aspect of HIV/AIDS will help policy makers to undertake appropriate measures to deal with food insecurity in the households of PLWHA. These measures are necessary in tune with Goal 1 and Goal 6 of the United Nations Millennium Development Goals, that is, to eradicate extreme poverty and hunger and to combat HIV/AIDS.
Issues of household food security and HIV/AIDS have been dealt with in various studies conducted in sub-Saharan African countries like Swaziland [5] , Uganda [6] , and Ethiopia [7] . Few published studies have addressed the Indian context [8, 9] .
The National AIDS Control Organisation under Government of India has classified districts in India into A, B, C, and D categories, based on HIV burden [10] . Category A and B districts are high-prevalence districts prioritised for program interventions. Category A includes districts with HIV prevalence >1% among antenatal clinic (ANC) attendees. Category B includes districts with HIV prevalence <1% among ANC attendees, but prevalence >5% in any high-risk group such as female sex-workers, injection drug users, or others. Although the Darjeeling district of West Bengal belongs to category B with respect to HIV/AIDS prevalence [10] , published studies are lacking here.
In consideration of these aspects, a community-based study was done to find out the prevalence of and factors relating to food security in the households of PLWHA in the Siliguri subdivision of Darjeeling, West Bengal.
METHODS

Study Participants
A community-based cross-sectional study was conducted from May to October 2015 in Siliguri, a subdivision of Darjeeling district in the state of West Bengal, India. Siliguri consists of the 33 wards of the Siliguri Municipal Corporation and four community-development blocks [11] . North Bengal Medical College & Hospital (NBMCH) possesses the only anti-retroviral therapy (ART) centre in Siliguri, which caters to patients from the entire Darjeeling district as well as from the neighbouring districts of Jalpaiguri, Uttar and Dakshin Dinajpur, the states of Bihar and Assam, and the neighbouring country of Nepal.
From among all PLWHA registered at the ART Centre of NBMCH during a reference time frame of July 2009 to June 2014, the primary participants consisted of those residing in Siliguri, aged 18 years to 64 years, currently on ART. The households of these primary participants were the study units for the assessment of food security.
Owing to a scarcity of community-based studies examining food security among PLWHA, a pilot study was conducted with a convenience sample of 30 patients attending clinics of medicine department of NBMCH where the prevalence of food secure households was measured as 50%. Hence, anticipating a proportion of food secure households among PLHWA at 50%, with a 95% confidence interval (CI), 15% relative precision, and an additional 10% either for non-response or for multiple patients in the same household, the sample size was calculated to be 188 [12] .
From the list of eligible primary participants registered at the ART Centre in the reference time frame of five years (prepared beforehand), 188 participants were selected by a simple random sampling technique using a computer-generated random number table. In case of multiple PLHWA in a single household, only one was interviewed from each household.
Measurements
The interview schedule consisted of background characteristics, disease-related history, and a validated version of the Food Security Survey (FSS) instrument [13] . Any available medical records or prescriptions from the ART Centre were also reviewed for relevant data.
Background characteristics included age (in completed years, as recorded in medical records), religion (Hindu or other), sex, education (<5 years or ≥5 years of schooling), marital status, type of family, socioeconomic status (SES) using a modified BG Prasad scale [14, 15] and total-to-earning-member ratio (the ratio of total family members to the number of earning members in the family). The BG Prasad classification [14, 15] was used to measure the SES of individuals, as well as families, using monthly per capita income (PCI), which is ap-plicable to both urban and rural areas.
Disease-related variables included the duration of disease, the stage of the disease based on World Health Organization (WHO) clinical staging [16] (initial and current), and the presence of other family member with HIV/AIDS. The initial stage of the disease refers to the stage at which participants initially presented at the time of their registration at the ART Centre. The current stage of the disease refers to the stage of the disease as recorded at the time of the participant's last visit to the ART Centre.
The WHO clinical staging of HIV in adults and adolescents [16] -based on specific clinical findings and symptoms categorised on a progressive scale from one to four, which guides the diagnosis, evaluation, and management of HIV/AIDS-is used in India. It was developed for resource-constrained settings and does not require a CD4 count.
The FSS is a 17-question survey instrument (nine basic and eight sub-questions) that measures household "access" to food through available resources to purchase or barter. Originally designed by the US Department of Agriculture, the FSS has been field tested in various countries, including India [13] .
There are two methods for scoring the FSS. The first method measures the occurrence or prevalence of food security. Nine basic questions that compose the scale measure the prevalence of food security or insecurity (considered the prevalence [P] score). The responses are recorded as 'yes' or 'no' . The coded responses ('yes'=1, 'no'=0) are summed to give a raw score (between 0 and 9).
The second method measures how severe or chronic the client's level of food insecurity is (the chronic [C] score). If the response to any of the main nine questions is 'yes' , corresponding sub-questions (one for each main question, with the exception of question eight) ask how often a phenomenon occurred ('rarely' , 'sometimes' , or 'often'). The answers "yes, frequently" or "yes, sometimes" receive a score of one, and the answer of "yes, rarely" receives a score of zero. Again, the points are summed to give a raw C score, upon which basis the client is classified as either food secure or food insecure. Households that score 0-2 are considered food secure and those that score 3-9 are considered food insecure by both scoring methods.
The schedule also included open-ended questions about participants' coping strategies during financial stress in the acute phase of the disease. The responses were grouped into discrete non-overlapping categories. Multiple responses were invited.
After obtaining ethical clearance from the institutional ethics committee and permission from the State AIDS Prevention and Control Society, concerned authorities at the district level and the ART Centre were informed of the study. The contact details of selected participants were obtained beforehand from the ART Centre and with the help of two non-governmental organisations (NGOs) working for PLWHA: Ekta-Vihaan and Sanghabaddho. Households were visited at a mutually convenient time after telephone conversations with the participants. Participants were interviewed, maintaining the confidentiality and anonymity of the information, after obtaining informed consent.
Statistical Analysis
Binary logistic regression was used for the analysis. The P score and C score, representing the food security status of a household, were the dependent variables, dichotomous in nature, where 'food secure'=1; 'food insecure'=0. Households with scores 0-2 were categorised as food secure and 3-9 as food insecure using the FSS.
The adjusted odds ratio (AOR) for household food security was calculated after adjusting for background predictor variables (age, religion, sex, education, current marital status, type of family, SES, total-to-earning-member ratio) and after adjusting for disease-related predictor variables (duration of disease, initial and current stage of disease, and presence of other family members with HIV/AIDS). The analysis was performed with IBM SPSS version 20.0 (IBM Corp., Armonk, NY, USA). A pvalue <0.05 was considered significant.
RESULTS
Out of 533 eligible primary participants, the households of 188 PLWHA were approached. However, only 173 could be successfully interviewed. Four of these households were repeated samples, that is, they had already been approached for other selected PLWHA, and 11 eligible participants refused to respond (response rate, 92%).
The mean age of participants was 36.6±9.2 years (range, 20 to 56) with 96 males (55.5%), 149 Hindus (86.1%), and 118 currently married (68.2%). Participants with ≥5 years of schooling numbered 111 (64.2%), with 90 (52.0%) from nuclear families, 106 (61.3%) belonging to lower SES (monthly PCI <3070 Indian rupees) and 118 (68.2%) having a total-to-earn-Household Food Security Among PLWHA in Siliguri ing-member ratio <4 (Table 1) .
Out of the participants, 110 (63.6%) had a disease duration of ≥2 years, 114 (65.9%) had other family members with HIV/ AIDS, and 156 (90.2%) currently have an earlier stage of the disease (stage 1 or 2) ( Table 2) .
Food security was prevalent among 88 (50.9%) households; 85 (49.1%) were food insecure (based on P score; Table 1 ); 75 (43.4%) were chronically food insecure (Table 3) .
Regarding the basic components of food security, nearly half (48.6%) of participants responded in the affirmative for the first primary question of the FSS instrument, that is, were they ever worried that their food would run out. Most of the participants had to eat the same food daily (Q3, 'yes'=59.5%). Nearly half thought that the food they had was never enough (Q2, 'yes'=48%).
A significant association with more food security was observed in the case of participants with ≥5 years of schooling (AOR, 2.67; 95% CI, 1.20 to 5.95), higher SES, and males, considering the P score (Table 1) . Those aged ≥40 years (AOR, 1.67; 95% CI, 0.74 to 3.77), Hindus, members of joint families (AOR, 1.27; 95% CI, 0.61 to 2.66), and those who were currently married were more likely to be food secure when considering P score (Table 1) . After controlling for predictors, the model explained between 26.4% (Cox & Snell R 2 ) and 35.2% (Nagelkerke R 2 ) of the variance in food security; it correctly classified 72.8% of cases. The contribution of the independent variables was significant (Hosmer-Lemeshow test chi-square, 53.1; p<0.01).
Those participants currently in the early stages (1 or 2) of HIV/AIDS and those who were the only member of the family with the disease had significantly higher levels of food security (Table 2) . However, participants with a duration of disease <2 years (AOR, 1.53; 95% CI, 0.78 to 3.01) and initial presentation in the advanced stages (3 or 4) were more likely to be food secure than those with ≥2 years' duration and earlier stages of presentation (AOR, 0.88; 95% CI, 0.44 to 1.76), taking P score into account ( Table 2) . The model explained between 6.2% (Cox & Snell R 2 ) and 8.3% (Nagelkerke R 2 ) of the variance in food security; it correctly classified 60.7% of cases. The contribution of the independent variables was significant (HosmerLemeshow test chi-square, 11.1; p=0.03).
Chronic food insecurity was significantly greater in case of females, <5 years schooling and belonging to lower SES (Table 3). The model here explained between 25.0% (Cox & Snell R 2 ) and 33.6% (Nagelkerke R 2 ) of the variance of chronic food insecurity; it correctly classified 72.8% of cases (Hosmer-Lemeshow test chi-square, 49.8; p=0.00).
When considering disease-related variables, it was found that the presence of other family members with HIV/AIDS and currently participant having advanced stages of the disease had a significant effect on chronic food insecurity ( Table 4) . The model here explained between 7.7% (Cox & Snell R 2 ) and 10.3% (Nagelkerke R 2 ) of the variance in chronic food insecuri- Values are presented as frequency (%). AOR, adjusted odds ratio; CI, confidence interval; ART, anti-retroviral therapy; WHO, World Health Organization; HIV, human immunodeficiency virus; AIDS, acquired immunodeficiency syndrome.
1 AOR was determined using binary logistic regression. For each independent variable, the AOR was calculated after adjusting for other independent variables. Various coping strategies were adopted by respondents during the course of the disease, particularly during the acute phase, to deal with food insecurity, as was noted from the responses to the open-ended question. Nearly half (56.1%) of the respondents borrowed money from various sources, such as relatives, friends, neighbours, or employers. Some (13.9%) borrowed money from money lenders, or took out loans from banks or from micro-financing institutions, such as Bandhan. Some of their spouses had to find new employment (16.2%). In some cases (8.7%), the children of participants were affected, not only by being sent to earn money but also by being taken out of school or sent to monasteries, known as ashrams, or to a relative's house. Participants also borrowed food from relatives or neighbours, or sold agricultural products in the case of those with farms (12.1%), sold property (8.1%), or used previous savings or mortgaged/rented property (5.8%) ( Table 5) .
DISCUSSION
PLWHA constitute a special target group in a resource-poor setting like India, which is home to 25% of the world's hungry population [17] . The present study demonstrated 50.9% of households to be food secure and the remaining 49.1% to be food insecure. Food insecurity is highly prevalent, and varied, among PLWHA in both low-and high-resource contexts [18] [19] [20] [21] [22] . A similar study conducted in 2008 in Aurangabad, India by van Elsland et al. [9] found food insecurity in 99.2% of participants among the households of PLWHA-much higher than the current findings-possibly because the study was conducted at the peak of a global food crisis. Heylen et al. [8] found one-fifth of PLWHA to be food insecure in South India. Studies in other countries [18] [19] [20] [21] [22] like Kenya, Canada, and the US reported food insecurity in the range of 33.5% to 86.7%. This variation might be due to different settings and/or due to different tools applied to determine food security.
The present study found a significant association of males with food security, implying that females are the more disadvantaged group with respect to food security. Sex differentiation has been a key issue in the context of HIV/AIDS and food security, as demonstrated in various studies. Studies by Heylen et al. [8] in Bengaluru (Bangalore), Weiser et al. [23] , Normén et al. [19] , Tsai et al. [24] and Bukusuba et al. [25] found females to be more food insecure. Females, being the primary caregivers in the home, may deprive themselves of their part of the meal to cope with a food shortage. Male respondents in the present study might not be aware of the actual scenario in the household kitchen. Previous studies in India demonstrated female PLWHA to have poorer quality of life [26, 27] .
The present study found higher SES and education to be significantly associated with food security. This is supported by various studies among PLWHA and other populations in India [28, 29] and elsewhere [19, 21, 30] . We used a modified BG Prasad classification of SES, where PCI is taken into account. Having higher PCI/monthly family income led to increased purchasing power for food. Moreover, a higher level of educational qualification increases the chance of higher income, and thus, food security.
Older age was found to be associated with household food security in this study, though not significantly associated. A study by Anema et al. [31] found younger age to be associated with household food insecurity. Older persons are usually dependent members of the family. In contrast, the household is often plunged into financial crisis when the younger population that constitutes the bulk of the earning members in the household falls sick. Moreover, the younger age group is more sexually active, and thus more prone to contract HIV than older persons.
Family background has always been an important determinant in traditional settings in India. Belonging to a joint family or being currently married was associated with a greater likelihood of food security. Quite naturally, food and financial aid is more readily available when one belongs to a joint family. This was also supported by the responses of nearly half of participants that they borrowed money from anyone, including family members. Spousal backing was also sought by a substantial percentage (16.2%).
Those participants currently in the early stages of the dis- Loan from microfinance institution/bank/moneylender 24 (13.9) ease were found to be significantly more food secure. Previous studies have found associations between food security and immunological status. In British Columbia [19] and San Francisco [21] , food-insecure individuals had significantly lower CD4 counts at ART initiation compared to others. CD4 count could be taken as proxy measure of disease stage, that is, lower CD4 count implies a more advanced stage of the disease. Since these studies were cross-sectional, the direction of causality is not known. Studies from the pre-ART era show strong associations between malnutrition and immunological decline [32, 33] , but did not focus specifically on food security. Interestingly, the present study showed no association between the initial stages of the disease and food security; rather, earlier initial stages were associated with a lower likelihood of food security. This might be due to chance or because questions were asked only about the past year. Additional research is needed to clarify the impact of the stage of the disease on food insecurity.
Households with only one diseased person were significantly more food secure than those with other diseased members. Multiple people with HIV/AIDS in a household leads to additional costs related to medical care and more missed days of work due to illness leads to food insecurity.
HIV/AIDS poses a direct threat to household food security. When a person is sick, the household not only has to manage without their labour input, but also with loss of labour from caregivers [34] . There is increased spending on healthcare, decreased productivity, and higher demands for care, all of which can impact food security. Repeated spells of illness only accelerate the households' struggles.
Respondents in the present study showed a wide variety of coping mechanisms, from seeking support from relatives or help from social connections to selling productive assets. Frequently, children were forced to discontinue schooling or were sent to other places because families could not bear their expenses. A similar situation was observed in studies by Parker et al. [6] . Other findings, like the migration of women in search of jobs and support from children, corroborated the observations of other authors [25, 35, 36] . However, even though relatives were often willing to provide some support for children in their extended families, responsibility for the support of children often exceeds their capacity. Despite many NGOs now operating in this community, support is restricted and need is growing.
This study is the first of its kind to be conducted in a highprevalence district [10] in West Bengal. The household setting of the study was selected to reduce the possibility of a socialdesirability bias. However, due to the nature and sensitivity of this issue, the respondents might have been hesitant to answer all the questions properly. This problem was anticipated and addressed by asking open-ended questions that complemented the data from structured questionnaires. In summary, although nearly half of the households of PLWHA were food secure, females, poorer participants, and those in the advanced stages of the disease were more food insecure. Distinct measures in addition to routine preventive and treatment options like special food subsidies, incomegenerating schemes, and vocational training programs oriented specifically toward women will help PLWHA to lead a dignified life. These are necessary both for the acute crisis period of the disease and for sustaining PLWHA over the long term. Further research is needed to decipher the wider picture in the Indian context.
